^1999-0045525 



(19) CUShQj^^ltJCKR) 

(12) ^n^eiga(A) 

(51) Int. CI .* ODSJlfflft H1SEKHD4S25 



A61B 5/UD 



(43) S?H^XF 1999^06^251* 



(21) sS^SC 10-1998-0050442 

(22) ^gjjjXl- 199Sa 11 g 243 



(30) ?fi!a^§ 8/ST?8,31? 1997^11^25^ OR(US) 

(71) EISTCI^S °'3Kil01EIE BEte H£I3 01 . 
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OR, SEISUOI- 90275, S>£ WI^LII£, EEKDIM5526 

.(74) CHBieJ §33, 

sm 

Higjgj^°g ^as-in *go^ s-a a 2*1 ~ ^ 23 sMAi^.g^oii ^s^oiii, ai^. 

S ^Xl *rg(^i*j*!°! STStf 7I## 'aSt"D. OI7l.££i^itatlbn source)^ uWS- ■»§ i 

*!0il SA^fedl ArgEIS 2W?i OilUXIM JDStO. IBSS, ?>~ 0171 £±2| £Ah -«e(S n> 

OltH-Se| (fiber-optic) 2i k SAB MoH .SBHirB £7 1 Sit 3*l£ #7! 2A^I OjlUAl 




•«M»D-. aEIWF--a«B"-W-4!3t0I B«2T*EB BStlCh 

^/ 
f 

£ 1S a g«£j HUfSltt.^AlpllOil COg U|S"BS|(non invasive) BStf .*S QOIORH. 
£ 2£ £E10B/d EAI£! iW-(probe)S| #/dl*J- LrQIOillg. 

£ 32 0.75-M2J SEg/B *.S?H£S*E1 -»«S S£32| «4 SCfT^fe 3EHIE. 

EE 4£. »2|;»^ ^SjMgl fiOl^S HEH^ : 

£ 5ir BOI CH^H 100 ng/dl -«?flS| apW OmElfe IH£!!p g*IB SpWfe 

£ 8S-5£&/S S^IQflAI 5£g-2j blSSSJ (noninvasive) »Stf ?it!" £HIM SDI^S 

QrOicos. 

E 8S Pgftf 310173 uhSCHI CH^B,. sOfl Hj^H S^shS ^E&i! SICHA121 Iti^M 

10 : dlS'^Sj M±M 12 : .0171 ^(excitation source) 

14.: XilOi 16 : ETS (probe) 

18 : a= 20 : X]E\7\ 

22 : SB" S« 24 : 2!M 

26 : ^ 28 : ^5 
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33 : §71 

230! *$&±r 7!3r&Oi & J SOW gaJISr 
(noninvasive) ^§0il 2*J- 201 D. 

16QQ°t DReKQR # S!^2J *f 7%)0I Slug! 7rXIH SIS ^gEIH StSBI gigs a. 

§> S 3! £!2 TfllOfl g^tt 1 4= SiQ. Sitg HM^J g.Oil §a 

2j asss sxio^i ^IoBai sh^ofl 6^ sa^ x r ^ 11121 nssa &UEm moit 2iQ. i&goii 

CH** SS*!- 3321- xl£S gg, £8 g 8§g# StWrS Sfg§M 70%gE S^AIl 4 2JCr. 

^S-in aLIEISPI §T 1TBIS SB3( invasive) ««S 43 §M 271 ?l§8 

KI^S Urglr SEgei "U7I £I*B 2i(H] 71£*J- Arg*^S4J B*!fi £*tfrS 31rg# 5 

t^Q. *«sm as 21 zm&m lh5*j, oiy*j sb*i- era^ &»s 5iot^ ifitj ^7i*j 

22 S! »g»£ -21* SO. TflEr7 r , £?R"-M(f inger-stick) 3LIE1S 2^ Oil 7lit* 71s 
DPI ASM 3 HI SOI SK3I =Cr. 

S£S2| UISEI3 SUEiOil 7I&S 3£S2| gf» ?\E\9\= B*f- 7|2ZM H|«Si3|°£ 27I ?| 

§KH ^bh^o^ 5i£jAi SJ2I.A1 7I^# ArgtJGh ^Itj" 3212 71s § 31 7rXIS digs 




7R^j £> ^ 3(H1 ^CflXIDI -891 SIS SXr7IIErS "HlH^tHl SiS, ^7^21' OS 3M- ^SS 

Q. #7|2| 71 2J*il2r 1T£ 2301 St|5j£S ^271 LUIS CHI ^^o^ Ajgspi OlgCK #712]. 
37*71*! OIIUXIS SSIM 2JSH 7|2J. a^7r 5*SCK Bj2**12S, #71 sfgEIS MfiirS 81 

01 a- 4= as a^ -a»7isi oduxim ers'oixu bxi casern ^UoK g^Eis bwi ow ^soi 
;pty 3ioip. 

?S(Ceiro).2j' ^Qfl THAIS . 4 h 7|2J 71s i& SS&ffl- BOL *aHCM0l! -W, PHxflMQS #011^1 
^ ^^>0fl :"2(M OPIEIb ^71 2J &)'£]» "M^*W. =^CK #7|£J S«- M2J g^2| 

• ffiZKr Oie^OIQ. -SBfi M 23|3 S.s : 'HI«S|;-««:^ras 2171 [IH^Ofl M2J »'AK3.:**fe SKSOI. 2 

ei~ g^. ^sQii um mwn svti^m ovm ^ sack: ^oi; oouxpi- die esoiiai sou 

¥SS IB, 871 8-7I2J g.»7l (HIUWS S^«KM. 25|0||*|2J. g£ ^ S .-SB 2 ^ 

w§i O^I^Q. #Qfi 2JM\0E?|E|S^7|2| ^^5^-871^: ^7 1 Oil ^^2J1^ EES EKwaye)^ 

.saaioia hish'sis" ass; sua* ?itf chE iretf ■ aaoi-, NLrxife eu&oPi att;"BB 

AFSt^SWI «3*.4S»^ 7I#M THAIjoQ SIS S'BI 0. 282 ;234M 7l#EIOi SISQI , 012, 
££tt MOii 2j.th-aWd' : S*00 2j*fl 0t7lEIS 87|2j ^HlH ■ SSS]^ : D^TH ^SQ. : ^ 0. 




t[51££ £2 Eh 

^§-# auE^F7i EhE sie2j sxie at!- bs^ y.mn sick n s,. "wiaaH 

(Maryland)?2l Til0ig^3(6aithersburg)()il ?|fl« ffllUB' gJ^M^aOIOId (Futrex Medical 
Instrumentation) 5IAHHI 2JtH THs"EII2/ OR ^ ^2 5/028,737, 5,077,376 S 5, 576, 544011 
THAIS, 'Eg g (Dream BeamJ'^S ^^OIAIS ^ §X|S *!2|£!# 0IS«' bltia^ ^§1 XilS 

UF7I ?I^B Q^°IS, CH^f i£ilUI2! 5g §x| H7|2|, -2123X1^ ^SEIS «8AKbox)M 5*»tia. 
^ 600nrn LHX| lOOOnmSJ K r 5« 7CTS ^2I<30| ^7r^M ShetrOI XlL^CK 87I2J 22 g^itl 

2!^ Ufl UOKPennsy I van ia)^ ill^^a (P i t tsburgh)Oil ?l xltt UHDI Ell XI (B i ocont ro I 
Technology) f I AlOfl 2J« TH^EIH, OR W »S 5,070,874011 -THAIS, "QOIOrSiAKDiasensor) 1000' 
^lOIXIS H|g'£]^ §xl °^OILHXI s^Q, ^7|2| SxlOilAIS. HI0IM 

B2J ^H" ira?ll7K, 2S(forearm)2| ^#§101 ^°^HFX| a^tt Erg t!!A|^ ^ArEIOl MOFas 

ST^Clight beam)2j Af^M S^HAI Ars h 2J EHSM 2i^Sr7l fl$B E|Xr2JSEF. OrOIB^i^AII A17 r 

QOOIEiM oU^tm lo^lfi Ttl^MI SEK 87I2J 7I#^ ai^, i^o^yoj aj-bi- 

(scattering)(OI2S a^jo| ai^^ ^AI7|H Sit §7W^Qr), S ^?I2J ^ SOfl 2|*l- ^g. 
5tJ5rOI BSMm 7rX|H 2iEK 
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*»2J OB S^CHI B|SH QH^ 2fg|a. !Hb^2^ LIE 3*1 7£ 2B0U 2J*H IT^SLI^ #7|2J ?| 
S d2c 3SS0II ai^CHI um *JE30I7I UflSDil *SS}£J QPffija. :TO7L #71 

2J H*t 7|ii§ #71 2| £*!2|- a3e«M 1*H tf&EI^ SOU 2]*H OCTB = kOI*(nQise)0il 2m ^ 
tm TOHCh inOl^l ^WPI 2ISHAI *B« ^§2J LilOIEI *|E| tOEIgOl A^ fl • 

?Sa. 

3d1E5, HI big 23 01 2, 8S»H2, ga^S! ^ 2 LI El g*l 3 SSOia. 

#71 atS 71^21 5! Q§ BS10I B »^CHI 2fiH SS^SS a^CHAIH ^£I=HL B 

5 h 3S, 2AKirradiation)0fl »§*Kfl a 1 OHfll 59 919 9 2 DHfllDil SKIS SSf CHIUAIM 
?|7I ?|uK3l S-StefM 2tfB #7| "a 1 0HH2I ffi^BW 2AISPI £lt* #71 §t p CHIUAIM 
H #71 OilUAIW BJS*IO| g«f dsf 74l5Sh7l £|£f 2^71 3! #71 §1/ d^S* #71 ^ 
gOil CQ-Eh #71 2B2| fe£El gSStfl £1** XIEI7IM StWfe, Xil I OH HI LHOJAi SB2| SEi IS 
Sr7l ««■ §*IM h3»q. 

OB- B ^AHHI &§oK3l HI 1 DHHI £S ?|2J HI 2 OHxOOfl HSTHS OilUAIM W 

*»AI3?I7I ?|§KM.g.-»£!0|| 2JtH #71 H I 0Hxfl2j g^BM £Ar*fe EM.. #7|2J B4J Oil U AIM 2^ 
SKQ #7|2| g** DilUAICHI B^WKM W>%* dSiM HSSJ= EM 3! #71 It F &!±2I- : #7I 2^2J ^2 

oil ccfEF #71 2B2i ^em as«£ emm asms, #71 a i ma lhohai 2B2j ;§em i§o^ 

E CIB SOfl/d, B S3?, O17l(excitation)0il BSftlOl HI 2 OHxflOil OBEIfe CHI U AIM ^A|?l 

?\ 2\z\o\ m-ntm m i qh^ihj ft^^m co ai^i^i ?i^ ^ ^«oii cqhf oieh 

^ API (H1UAIM SISoPI ^71 §tf (HI U All 2^5>H ^1 CHIUAIQil «^oK)| 

em ^sopi 9i*tn a 7iM stm^; a 1 dh^i lhhi ^ m^bj ^§ gsspi ^ s-xiM-a^ 

■DB aOflM, B OI^IDfl ^StHDIVa 2 DHxflOil SiTEI= Oil U AIM ^A|?|7I .^lofOj, g- 

OilUAIM JOS^te EM, #71 StP. 0UUA1M 2SSUI .#71 Wfef (HlUAIOfl CCfS S4f JiSJ| aS*fe 
EM a #71 "Stf ds2t.#!7| ^ Ml'HJ ^4= ^MgQII CD-dF #71 ^£t s«ofe EMM id^h 
a I 'OH a LHCHIA1 M^j #§]2] IS^fe B«*/a*«JO. 

££ OE 30ilAI, B -»g-S, iAKHI fefgs>c« oi^2J ?|2| ' 57IWI SifEfe ^tTOflUAIM ^Al?l 
71 ^rhCM .2JM #71 eixi|2J g^g(W ZEA^h7l #71 CHI U AIM 2EaKQ #71 

Si p OlILHAlOil «^h01 d4g *l€fa«l a #71 E%> fiffl- .f«OJ| " DEJ 

#7| 5£S2| ISoRI fltf ■■.SEI'^IS- SSHMfe #71 E'xfl LH2| -5£g2J .^71 ^ 

y\ zmo\ mrn£m 21 oh #7! eiasj g^Boii.iAfs^ em/#7i chiuaim ^moYn #71 Btf 

• Oil U A! Oil d>B ©If ^2:1 a^fe EM. a #71 M*> >d3:2F 5£&2| «#Ofl . CQ-EK #7.1 5ES-2J 

EM ^gSfe EMS St^fe^ eJ^I! LH2| -ssga f^M .aa*j=-.BH» ^^tia. 

h »g^i ^sth "ois "a : ^7rj 'diss -Sta§i ijaaif ofiiaii g^isH^^. 

El S^oHl* /20ID... £S2F-a«A|()iAJ/aHS B ^S^i Cfg^ 7KE|?|^Q0, #71 2J a 

..a ah aim lioi §^ Is^-'tkI 7hEi^ia : 

S 1CHIAI, MM 2] -^2^71 ^ blgS^ !»SV AI^B(IO) 0! OflAIEIOi ^Q; B S^Sl # 

71 dis's^ ir#t; Ai^^j(io)^. 'kttB^sMS, m%w\ z\m A^EIH,. SFS 53 

2J ^4Qil «^ofe, ^i-S^OlU, AI^M :^A| Sr^DI> *h§32i ^et> F 7i#i asya. ^^l B.^a 
iHAIfe, .'B-SK* -"aOlM 2|oH AI?JAIH> ^§£I^,MM2J #IH^H^ SP^ #0ilA|2J g^etOI gf= 
.u^oj «kah ojoiqi aQK B ^S2J #7| ^mt? Al^^(IO)^ i 

SOilAlS SM2| #7| 5At§eQ|| AKgm 1 4= SiEK 

a i^g ^aSfs ^§e>~ 2CHI ti-gEIAI ^04 ^o| °}M ZE^i LH2J M^OIU B*! M^2J § 
EM ^Suj-^DflE A|-gs 4= SiQ. Mil MS, B . s h S^- OKfci! ME|5^iti!0|M( adenosine 

triphosphate), MS WSM, 7h^(blood gas), tHISM^i, LH2J MEII^EIIMSF OIS, 
a 2fM SUEiei-71 ?|t| A^^« 4= -SD. 



1 a E '2(HIA1 EAIS bf£h ^Ol, #71 Al^yj(lO)^ EE^ MM2J £EM ^§oF7l 




^ #?:l(22)M MoH SIEI^OL #71 2^ ; Sflfe #71 ?1M £9(24) Oil #71 2AF7I CHI Li AIM 
£Ar*>a. B 2& h &«(22)2J Ah© Oil ^§t|A| ^Q. SulSI, #71 0|7| ^^(I2)2J #7 1 *£M 

#7I 21M £3(24)011 5{S5|o S ^^|7iLr #71 2^ S^l(22)l M^H 21^1 ^ 

Sia. HE1LK WlAI^ EK3lbfi ^EH2] ^ #Xl(22)7h AI»§1 20IQ. ZEAfW IIL 

CH1UA17F ^§1 MM2J #CH^£M <2I^ #0ilA12] ^7 1 2AF7I CHIUAI ^4 CHI 2JtH ^tl^CIL 
#71 2AF7I CHIUAI O^OilAi #A1|5| ^2iE|^OI ^OICHI ^JoH AISI-2Q. 
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£ 2DIIAI gm\ EAIS M9} ITQI, #71 §4* MUXIS *!(2S), &2 Si(23), S£*(windw)(30) 
K afOIH^^(32)# #71 BS(probe)M 21SH 2SBD. 2Af£! ££|(24)2J #71 gps g 




g sjgy g§g -asao. #71 amis iwoi ast* a£Ei7i wisou #71 2321 se. 

tJ- #7| EHOI73 UEb h ^ Sfe g^Oil ^ a^SQ. M^BAL #71 ^§ 1 

(26)0fl £J= #71 £*!2J 53(24)011 S^EICH 21= #71 §7l(38)7t *faiS BS Sg^OflAI ^ 

7I3££ 7 r BSa. #71 a_(26)(HIAI #71 £7I2J OlEiW S?I*LS£ J3»3 3*H #71 f Tip S 
7I32S ^ 

^ i§(40)^ #71 ^3 S(26)2J ^OjXIH *!■ 
#7 1 571(38) A}*flOflAi2J #71 S2| 3i&B0|J2, [[[EM 

5*1(24)2] BS #08AI2J #71 S g4=5^Ei BS^Q. 

#7| «S g(26)» g2 fl(28)S. b^eWIS,. A1S SS 571 j| 2!H. 32M21 UKm 7f 

§»EI= A1£ ImmOilAi 1cm OILHOfl £|xl£K31 »AHHOI *J aS^Ei DS 3£« #^*1 B 

EHTg atK #71 (26)21- S2 3(28)2) B«g(40 3 42)£ 2W oj^g Ar>| 53(24)011 SJoB S 

HH^SWIS, #71 *!(26 3 28)21 7ISXEIS 2[2J2| *j(26 a 28) LH Oil 
I «#oPI 9|flj" #71 Sjja 53(24)011. SEISCr! #71 AIS OS a (26. a 28)£ S* aaat/£& .El 




2|2| 3^E|Di SO. ^!^7j- #71 gja. 53(24)21 5AKHI 2J*|j #71 M(26)0JAI .i'SSQ. 

3EiHS -SMS*. #71 3*11 53(24)21 £Ah ZMM #71 ^§ ^(26)^ EII0l*S ZEAI-EIS 3ffl 
53(46).?IOiI El CB, #71 S2E-«(28)S aiOISS 5AJEIXI Sfe 21^1 53(48) «H 

sa. [fflins.^"-7H2j.a"(26 a 28)2] gf^ojAi sas 4 a^ ^m#2j ^oi^^ #71 ^ dpih^. 

(32)<HI 2J^|j ?pjaa. -aSL.AII7.l2l-- '*l# 30IIAI 7)2| .iTS.«.&7l:«S ■fl(26)2KS2E a 

(28)S^E12| #71 itOI^ ajs^-#7| At§ 01013^(32)011 2J$H -#HBD. 3E1°^, #7| Ahg 0|0| 
a^(32)S #71 ?£|2| icOI^S^Ef #71 gt^ dii 

□ 0|*, #71 1,^(16)011 2|§B 3 S£! d2u #71 0mi3SS(32)^S^E12| Ai^g 7l^5h 
H #71 .S3. '9471(18)00' .7.HMSD.. #71 S3 S47l(18)^, ££*t :#7I MO\?\ /^^7I (14)2] 

: 7H1CH olOlIAl , #7| ;0!7I ^(12)0ll 2j^H '"»«£! ^A|- ^2] 'g£ ^K^Eh 3tS 3^= d 

#71 -W^ Ai^^Ei ^^ZKIK a. 01^,. #71 #SS 2^^Q^ 

A1 H01E1 S|s Ai>.S3 flE|7|(2D)M .7BiaCb #71 .«EL7I(2Q>£ . S.^S : p^/.#7l . "* 
i^} 8V : i!M:iorS"HI*S 97f:AI7l7| #7i -il22| AIZKHI CCS -V4tt.-^ 2i 

Tii ' : ttQ\ -swsj :^^2j 7iis-.c£^ #7i "trai a ssei eaAi?i7i ^ma #7i ^ 

•-.»»« 'iii.H"M6« ^Soefl .AFSSJOia ^> Sip. 
S ^ h S2J #71 dSK" AliH(1d)g : -va'a(0iB IEI^)2> W# DH5II2J XH : (24).aS^SH ..^gsjei 

g-^ifc-aoi lhm sib Mssm *st h tt. i ^ ^oi^ ^s^oii 2isj saiao. 
»i+.a*di = (D/^f) as 0) 

017IAI, D = m ttit pil^(cniVs) 
f - 0171 ±±2] i*EKKHz) 
jz = 3.14159265 (#4=) 

^ 7tl^(D)^ C1^2J ^§^011 91M S2ISQ. 
D = k/(pc). (2) 
.CW7IA1, k = •Ba££(cil/cm': s - *c) 
c - S12J BSSKc&J/g - rc) 

p = MSI.BSWcb*) 

OtlM M01, (2)011 B^(c)0| 0.8 cal/g t, 23-25*c(HI Ai B2EE7I- 0.0015 W- 

0.003 cal/cm- s ■ X Eh 5h3, 2!^^3 KI^2J ^711^(0)= Sf. 7>: 10 'cb'/s 01 1 20IQ. 

(i)CHI ?x10" 4 cm"Vs2j 2^5! El^Ej B 71I4=(D)2|- 1Hz2J »5 ^E^l LHDISE Efl'01 

7m\M, m^oj « shAh go|^ or 150^71- 1 301 Q. HE1HS. 2f 100 LH XI 200^ ^01 

^ #71 ^Ah 1>^2J il^Oil 2J^H 4^ 2iQ. 

3E1H^, £ B2S, ^#0| #CH5j^S 5£S€i #7! 53 BOll #7| # 2_KHl 
A1 ^All ^ 2iS '3 a 21 92{ LHCH1A1 2L1E1^h7ICHI ^ol ggoHIF. Hf^^ 359I ^3L1L 

013^ ^^2J g^OI SS^^S 2»= 50-100/tmSAI #£H*!HS Ef7l UH^OIQ. #71 §Sf B 

Oil ^Ixltt ^^(interstitial fluid) ' 32J m\M fe2JS CHS", ^ 100 LHAI 
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20CU*i SK+ SOI LHCHI Al 4 SJQK LHCHI 2i= 5K§ SJ«^£ LHCHI 

Sl= SEgil- g^OI '1- £AIEI7| UHSOil, £ SAIIS^ LHCHI 2J= 5£^ B ^ OHJ^ LH 

CHI SJ= 5Egg *SWS QKHIE AtSS 4: 21Q. 

£ ^ 22CH1 LH^HAiE #[H'^S ^ §51, #71 ^-M IhSOl 3|«l?, £3 ^' ' 

2f AhSh DH^CHI 2tfH 4= SAiiME M^KQ, #71 gm^? E4 Um?Y 

ais Tn^aa. #71 saw #z3*§ 3^21 §7uiij ^ sisoae m=?mn, #7i &m 

30171 UH^Oll ^ol SRoKlh 

#71 0171 ^(12)=, #71 ^g£|Oil il'2J gW£ #CH3£S.ltfKi2 g2h ITS S°l*l 

1S2| »AK3 #[H325 ^ EFS2* ¥&EI£ IftSOflAI *f§EI= 5101 H»S|SJCK OHM §3, 

E 32J ZIEH^ (34)011 Al dfil- ■ STOL SI*0ilAI2J 5Eg £EM SSoPI £I*L #71 0171 ±±(1 

2)=, 8tJ »M OVm^m 2f 1520-1850rafil- 2f 2050-234Chm2j £qSG| g«| LH Oil 2J= 3E 

s^cqwi warn s»= 201 bhirao-KiK oieisj- i&s hawai^ m^j »ak« #ch^m. 

2ft [H 5£g2| g^7F #£H*3^ l^KH-. H£1°S,.S »^CH1 2Jof2, 5301 HIM 

2J mm 7F3Q o l-D EE SIOilAi IDS B?IOHAI= 2AF7I BMflOl SW- ^§01 7^mE^ £ 

3M -SUB fttfSI'.2!S' 4 SICK §2J SAW g^OUE »?.»ffi, SEglH) ^ 3X1*71 

»AKS2J ^CHI BJoH .»«H = #71. §Oil 2J*H Stf d^Ofl SEEIAI 

SfeCK S*K7I (HIUAI7I- £1 CHI Ad ^SS u^OUAl [Q #71 " SEgS 

#7i chiuxim ^oh^aL oi tin, ^e #^e 4«mra ^71 soil ss^^s st, f i^Aiaa. 

#71 SEgOil ^lolj #71 1± (pulses) S£~ EKwaves)SAI #71 DHDIH^^ 

Oil SSSD. 

E 101 CH^HAI, #71 0171 4^(12)^ EllOin QOI^E^ ^. SiCh .fiaKSjog aflra D0I2E7I- 

^sei H7iah j^Btf ufsss °'tn d^3ma. mm chdi^ebj ^§ ms- #71 5 

Eg ^Ef ^gU UHfih iOI OiS g°(HI SlDiAIS, ^A|7feuH2.H^3^ ^^iOil .^t^h7|0il # 

gsr 3x1 ^> si7i iuischi, ^ Qg^. ^ § 7^ ivsm. &n si- ■^JHsi/aow croifiEsi 

SttQI E^7F sICHS s'CHLh^ IDS S^M SXPI CHIUXIM ^A|?|7| ^ItH AFM1 ^ 

3a& s^wl EKJifi'Es^a ^-aa #71 »a&.s 2011 ai eaissoi, #71 21m ssizam ^'Mt\ 
7i AM'^aaiss "SBKiTiti as- nmitH g^i owaf as #71 air s«(22)m m seiao:.. #. 
7i 2tf s»i"(22)£ Kioiui.-iBsi tmm stsaxi ^01, ,a§ia #71 .0171 ^(12)011 2J011- &aa= 

#71 2Xh7l #71 eia SS(24)W »^uffll S^l ^-?a7l Eaa-CwayeguldeJOIEra 01 

.7AQ7F, S #71 0171 ^(12)SAI. oFLK E^ H ;dl#2J ClOi^E aOISI9 ABOj "ttSHXl: & 

.^CK ;£S|Eg,..B'HrSS. 239 #EH2J S««et : OHjEf #g2J, E^ ABlTfl: -a»B 2.^ S HI2KJSI.S 

g§ oi#^ 4= ach. nBi^ ^xi^j &as>. s?sa-xi= -.sxie, ^ .doi^eclb]), ehbhhi 

M^j (parametric) : '.»S7I EJIOITEKOPOU ^EIDll SShSa (Four I er. -Transformed Infrared .: Ft lR)Ofl 71 

z& irs , a 7^a sff-a- -a=a- ^ qb hiz^ stitLO. ipo aioixi^ 1972^011 

E S=^EflaS(North Hoi land. Amsterdam) /MM BtflWra-, E. ^Dl^ (Smi th), F.T.. OBix|(Areechi ) a 
E.o. -§*^MO|2i:(^ult2-uubois)0il SfeH S*TS EflOlS ^E^(Laser Handbook). M132J SflQ|X|*837^ . 
895011 -as "iWS|-IIEHHI'MB| (Opt leal Parametric Oscl Uators'.jHAl ^SEIOl SICK- 9j4'lfc9 

Oil 71^ FTIRs M996y(HLS7a'(Roger) 51. S^(Johes)2h S(John).F; a|SaE(McClel land)Ofl .._SJoH .73 
3-S '-"a-S 'BB«f(*pl ied Spectroscopy) ' ^50^21 MIO'SOO 2i=.':;# FT I R MlitlM OISSI 

g# OIS v^»#2j SOI tra (Quantitative Depth Prdf i l ing of Layered Samples Using Phased. 

Modulat ion FTIR -Photoacoust ic Spectrosropy).'^ ^SEIOi. SACK Q£2|. DOJfiE .51101^^ .A|-S2Ktr 

j]ii;'bB^:iD-s^/''^ffliMa«^c)iLH7r §m e= a. oi#si ^oiai A^efe -201 um 

- — 1 s -it >v«,i— r . 

017KHIAI «|AI&.#7|2J ^AIOIIMS S £A|2] ^g*K(MIM QIIAlT&PI ?ltT 20|E^, B','BS'£\0j 

E atfe,. d.75-M(ES 13.5 g>di)2J V5Eg/M g b -^2lS^y E^S 5Eg2J g>> : HEH^ 
(34)7}- pllAIEICH SIQ. #7|.3EgSl| ^ 5Eg ^g^ MOjTcl IBS ^gol- 

.^l"*iW ^gEISiQ; mtl, HS."si2|fl(FTIR) «SWi(CM?l/dfe 2 cm M 2| tH#EM 7f?3 ^ 

56! (Wisconsin)^, DHCI"^ (Madison) ^?;H^ QHM^(Mattson) t|A|- agS! 3^1 A|. 7600)0 ! 0.5mir£J. 
sgabl(pathlength)M ^ ^ LHCHI SIS . 5Eg/M #71 ^M^e ^go"PI WI'-AFS" 

EISIQ. E 3tHTA|.«Afa 5ES2I- #71 ^ #71 5Eg ,83121 SAky ^4=^¥E1 «S}2| 

^A^ m^°^W E^EISidh. itEg ^ ^M^CHIAI ^ 7HB4 a^^o^ ^ H|B(46 s 

48m ^ 160021- 2120nrn01! UEHJ- Si^Ol, ^ 7HHJ EIH(50 a 52)^ 2f 22702^ 2320 nmOil UEfU 
SiD. 

E 4QilAi , m^ #71 3EH5'(54)7K0|| AlEIOi SiCK E 3CHIA1 EAIS, #71 5 Eg 

iBlMBMAI IEI3^#7I S i'E? LH Oil Al ^Oj£!Q. #71 1 2^ SIE^OilAlE, S#2| LH 

#01 El^ ^E ^^ICHlAi^ mm Bit! &tt£ g^7h SEgOII BJfe ^Ah^ E^SD DH^ ^uFQ. E4CHI 
71^101, #71 ^ S0I(56 a 68)^ ^ 2120 S 16O0nm0ilAi ^ Sf0.57 a 4.8mmO|Q. #71 -S 
4 201= ^AF S-^OI l/e(017|A|, e = CH^T^S^ 2.718282J &m ?>=, XhS CH4= Al^^jBJ 71^) 
DFAI S±EI£ 7IEIS g2jSQK #71 ^4 S0|7|- S ^ ^OlfiCI- S7FEI- 
^gOI 7^~ef7j| EIQ. 

E 5CHI=, M°i-^J ^4 £®!SS2|- CHHI^H E .3Qfl EAI^i 7.5412J 5tEg/# g°A^ 14.^^§§2g^ 
Ei SSL 100mg/dl^ 5Eg/M g^2J ^^M^CHlAi^ IH^e 3^^(60)7^ CfllAlEICH 

SO. ^ 5EgSJ SXBOil 7iej5l~, ^AF^ g^CHI SlOiAl^ §7FM 71-ElgJQK ZiZ 5Eg 
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CHI Ai 0.12%2J £|CH a(62)2 r 2120nmMAI "2f 0.057S2] £ DM £|CH ^ h (64)CHI £»e»0. E3SE5 
OHAJ, 21-20nm09 Ai SEg*J fflH(48)7r !600nra0ilAi°J EI32Q □ gflJOilE M^SUl, 16Q0nm 
CHI Ai 5ES2J ^ 2fH7h E50HA1 EAIEISOI 12j g^'OH H|5B □ £^ iHS^^H^ 2.1UH) Qfl^Oil • 

01 ^la^O^J SS»= g BSOI, Sfs 53 &0|Ai2| ^>CHi ^§^2 E 1 CHI Ai EAI2 7S0il *'§EI 

ai ss zjssi um F °]aiw 2oick mm, g irssi ^ai chichi ^s, 

g £%mm zm g?\ 53 21011 9\*m dkdi 35521- w%\ Msas.aHg 4= 

SIQ. TilCCT, g ^12] bcOIZS ^ *tfB iJs^^Ei; #71 St? 

71 £1^ §B §^71^ AfglH *fgEIAI SfeQ. 2*13, PAIS 2^5^3~ E^ CiOlEi § 

5fflM SiOiAi, g SSg £60il EA|£! g SfgSJ £*J (66)0flAi OUIEICH Si^OI CrS** SEES S 
£i ?>zr SES/M 88V. ^Sl n3ftt&U ArgH * 21CK SSeiCKFIorida)?2J figE 

(Orlando)CHI £im 27} Schwartz Electro-Optics) SIAKM SJoH fflSf 1900nm0flAi 

SSOOnmBrAI £g 7rst* EI-3H HIS*r= Co:MgF- MOW (68)^h 01 7 1 ±±5A| Ahg.EiaQ. ^ 1 Hz 

oiiai m±m ei^ #7i aow(68)& -29 ti#(70)(hi stwi asaa. oioiAi. ^^(72)M sim 

50-ml °£j UI0I7NH1 2Jfe 5ES/1 e^(74)£5 £g01 ° V *CH 2Cr. #71 SES/g g c -^(74) f|Dil 
S7ICHI ^CME DWI3SS(76)s ^lOflAi £2IS d^f SOI ^El^ gtmK73) 

e suaapi wi a^eichsck dk3ih^(76)s^^ei^ ns '^e AHSHB^r(94) 
chi ym&ti n cm, s^a ?\m a 1 ^ ^§ ^khiai ^ 20^^ i^m ssupi ^ibioi 

( recorder )(80)M JrSHAI^Oih .0I7IAI 2Ell5(0re"g6n)?2| H$V(Vi Isonvi lle)M 

t!" EflMS^(Tektroriix) slAKHI °JoB PAH AfgEISJGr. 

S gHI(66)01I 2|*H EhMOia E 7011 EAIS HEH^(82)01l WIAIEIOi. SACK 

gtf &E^ l/ESAI ^CHAI^Qil Cfl^lAi 1^ gtf ^ V E2J KIHOIH ^A r MOW OflU AIOIQ. 
5ESS 2120nmQilAi ^CH^o^ ^jq ^.IUB(84)M ^WOI 2f 22702r 2320nmCH]A1 ^ 7H.2J. ^ ill 
3<te : B-88)B.ZW-»£CK Oiaa KI3(B4;86-S! 88)~'EXflA1 EAI^J 5E& S^.^MSSS^ 

Djisa=L aahaxrciQ. oass, e~ara-s a*psiss ^ws--sz»hhiaie sess ^s§f^cii ai- 
mm ^> 

E 8S Qotti- Oj 71 El-SOil CHoFOj, 5E& feEOll CD€ 5E&9 Sfgtf ^E0iiAI°J sOil HI*]- 

• BtiaM SLCW^ HEH=0lth. &?\ mmtf &E^ ^E01lAi.20«H. eSUf *0I^HS -5ES2I ^E 

Oil 71E| * : UiatCI-. m0\\ CH^t "a-E(92)2| 2V47run2) CM^I Hh&CHl CHorOj ^ 

400pmg/dl.0i|Ai ^7.7%0|CK 

•mis SHfe aoia m^ Wheis^ eM'^oie".^ 2dbia9/diwxi .ses ^em ^si h 4^ '2ib 

's^a §So r aO. aS"aEfe EBOII EAIEIOI Si^OI I600nm2| 0|7|,"-IKte:S UrS^S^ 2f 2,1UH 

* SIQV/TICPK E80AAI. EA)9 €AUitl :SSE MOI73 . ■* OiiUAJEJ ^SHH.-.SRB 
OPISO ^g2J Co MgFr E||d|A|0ilA|2j CH 1^ Si^ 2f 10 LHAI 20XSAI DH° 4^1 ^§ 

S-Efe Q .&Sth- a 015511 AFg*jf^SMi. ^§^^ LH^ tF^l 2iQ. .'t|OIS£/fi|tII»S. *4i:.*2| . 
AIZKH1 ef-.0.-irDI°K2|:BSS-»&.DH? 2»S,»a^ SiQ. 2f. 1600nir£HIAi QOI^E 

.aowaoi6ni- : «.afe««. ; aAi bqieIb &h ^mzw *«.*ssaii', 5.^01 saw 

3 £E 30 LHAI 400mpg/dlCHIAi SfiS uh^ ifEi igt * SiCK 

g ^-3^ ■«oiAi--Mbijaa :2^--afesiw s^a Etf &s 4iobai 7iis tai^ kts^i Ami. 

xl^E TcfllJEIAl ST^Cfe 201 S-SAHHITil OltBEIOil 201 Q. a«S B*l Ef-s^J 

Aon si«|Aia 3W?ap. 
1 

M 1 QHi-ilOfl ^M°J S£i IS^^I ««■ S^IOil 5101-AL- 

5AKIrradiatiori)0il .^oK51.4^l 51 ^jHH DHfl2| S3 ?IOil .2i^ HI 2.DiraS "HSaS st> f .OflUAIM 
^«AI?I7I ?I§KM B-^iHHI "2|tB .^71 HI I OHxilHJ s^^it 5ABPI "SS (-source)? 

4^1 CHI U AIM SaurU 4^1 et> p CHILH AICHI «^KW XflSWi Sit* S 

4^1 m g%* dsoii smuioi 4^1 ^e& i§^ r ?i m\?\m stm^ 

21 ^s^s se^ sgoF^i . 

2 

HI It^Oil SiOiAi, ^71 ^*^r^ 21 ^9^^ or^ ^Ei . §*l . 

3 

« ItM SiCHAL ^71 HI I OH^il- eifll^J 5^5^ 2M o^^Ei l§or?l ^ 

4 
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731 WW 2JCHAL 271 2ix-fl2| ^Si0(irmer Mp)M 31 ^32^ £EM 

71 Sit* §xl . 

5 

HI ItJOfl 2101 AJ. 271 9 2 DHxfl^ §711 311 £E1 SSStfl £ltt 5«. 

g^PS 6 

fli itwi 2mhai, 271 iras aioiTai □ 31 sf= ^ei ssspi 
7 

74] itfofl soui 271 ira= 271 ^^(m 2g*h= u^om 2x^1 Diiuxii asms 2 

1 ms^s ^e# i§m7i g*i. 

8 

74] T^CHl 21CHA1, 271 ^§ 5Kf 5tmfe 21 3& £EM gSotfl S« . 

g^tJ- 9 

1 8*KW 2JCHA-I, 271 H}g-°J 2f 1520 LHAI 1850! UMIIHQ 21 .§g'£g ofc £EM IgSh 

71 fltt SM . 

«?tt 10 

X{| SAOiAi, 27| 0>S2I Sf 2050 LHXI 2340: LKeOIHS! 3!M ^SH^ Sfe £E# 

■sw ii 

731 IttfH 
271 2^ 

731 ii*KKI 2JCHAL 271 DHKMi= DfbiaSSfi : -2BN£ 3i# »SSS £EM !Soh7l ?lt^ § 

.■sto 13 

.391 12*KHI SJOiAi, 2 K 7| DK3l3SS(dif f erential niicrophone)# 3*^^ 2I f 9 

:.8f?tr 14 

731 13&0il SiCHAL 27| gt* WU*I«:"2«K1 27I g** OilUAIOfl mmzKA It F : »ISSPI" fl 

^.■«?ra«7ife 

-27i xir i "ma2i'.«7i SAj^»a.a"#H?i"'iii*iEioi-Sui 27t.«s okjhssm aaaorsife'ar i 

27| £Ah eiSolOl 27! 74! 1 =.!«■»» " i a*E|70 UHxIEICH 2JH, 271 DMIHSSOII 

SIS a □ 5*%KJ1, 271 M* p "OflUXlS 271 741 1 DHxD £|S2| : £AH StJSS °ioH 271 741 

m i^oii SiCHAi, 27i dst 7is§m gamDi 271 2^ ^m* ^Ai^i^.cioh 

16 




17 

SI 1t»0j| HCHAI, 271 ^2:S^eI 271 1 DHx-flS 271 SAF 2^>7I 7F0IE(guide)M 

□ 5tlt^ 2# ^S^:^ .^S3F7i 

18 

731 1 V^CHi ^OUI, 2-71 7WIE^ D>OltH-g^(f iber-opt ic) 7HDIE1 □ 31 S" ^SH^ 

SE1 ^SoF7l WtfSrtl. 

19 
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M \ (Ha LH^I #£*J £S1 ^m&\ SBW 2KHAL 

2AKHI erg&KN #71 a 1 OHxil^ S3 SI Oil 2l£ M 2 QHxflS SITHS WUXIS I^AI7I7| Sim 
01 g-£NM0fl *|*H #71 a 1 OHillSJ 5Ah3^ BTtl; 

#71 gt> f CHI U 73s SiofJl #71 St* Oil U XI CHI »goH3l St? M£t\^ EWI; ^' 

#71 #£2j gj av 7 | ai^chi &m\0\ #71 #^2| ££1 Igsfe itm^ 21 * 

3££ Sfe ££1 l§oh7l SB. 

S?tt 20 

731 19»W ^CHAH. #71 Stfg DS1 StBfe 31 iS21 sfe *£■ SSftPI fltt S3 . 
8?tt 21 

«l IEr^H)il 21CHAI, #7} a 1 OHHfe Sfiia ^^1 Sttfr^ 21 ^925 0^ SES 3SSPI ?l£t 
SB. 

22 

SI 21MHI 2JOIAL #71 2!»S| ^tf 21 I9£S« S£i B§WI Sltt S 

B . 

8?tt 23 

9 19»M 24CHAI. #71 731 2 DH;£0= §711 21 *325 ofe SEM aSWI-fltr SB. 

24 

n 2OS>0il ^DUi, #71 2AHHI ftS&IOi #71 M 1 0H*fl2J IS ?|0il 2A= *0 2 OHHS SMSIS §t> F: 
OilUAIl ^Al?|7| WJOl: g-^HHl 2J*H #7| 731 1 OHxflSJ g^gg 2Att[l& BH£ #71 #^2j # 
.71 ^£0fl'#gofe .IU§:0«'A| £W7I OilUAIl aSSfe EM! Q Stffife 2t i^ o^ »• 
El SS*fI7| fltt-ttB." "■ 

25 

a ! 2«mh sjoiAi> #71 jsas: 2E§a as ps^s igow sb . 

731 25^DH 2KHAI, #7| B£fc 2f 1520 LH 73. 1850 LfccDIEiSJ ^Soh 

'74 .««.««:■ ' 

•:a"26»M 21CHA1, #71 IDSei SSfe 2f 2050 LHXI 2340 UkUlElE! 21 3^ *£8 -iSet 

.71 ?l*h.SB. 

8^?2* 28 

731 19tKHI 2JCHAL #71 84F MU'JaW'MWil #71 gtf *0iIUXI0fl : : tfguHS §^ ^'2i : HI3Sfe" # 

71 &7fls, #71 gar chiuaisj $im #71.731 1 0H:ai2i'.'a'-¥ : a! #7i .731 ?.ma'2f s*saHi«.s 

ElOi #71 Mt* (HI U AIM #7| gtJ= d^S ^AI7|^ E^M □ 31 ^S^S Sfe 

•sst>7i sb .' 

29 

731 2fe0il SiCHAi, #71 8tf '"00 U-X|2| ^SS ' #71 731 1 DHX-02J 21^ g #7| 73! 2'DHflia- 
Til HHxIEICH #7! -Stf CHI U All #7l. gt> f ^ ^^Aj^l^ B^l^ iJS2f #71 stl iJsl 9- 
: mt\±: M?\= tWl Ci S*J§fe 31* ofe ^£1 Slit SB. 

30 

731 29tJ0j| SiCHAi, #71 MtJ= OflU'XlS 3^x1 #71 MLOTM :&S§KM BV d^M 73IS^fe # 
.71 B?fl^, 

#71 "731 1 #71 iAf S^EITfl HHxIEIOj 2»= a 1 tf0ilAj2J '731 1 -"SSf *B»» ^§oh^ 

#71 731 1 OH^ISh S^EITH UHxlEICH #71 ELM ^^CHI °JS^ 731 2 : «MA|2| 731 2 ^ "ft 

#71 Stf t'Sf ^45 Al 7171 ?|oH #71 a 1 stf dSEF 731 2 Mt=f ^^o^ B7\m □ 

^ 21 ^S^S m= S£i ^§5^71 SB. 

§^ 31 

a 19t,KHI 2!OiA1, #71 I^ dsi 71^ S Sa*FD1 #71 #^2| ^M^l ^AI7I^ 

1 □ 21 ^£1 lSoh7| Sit]" SB. 
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hi oifHAI #71 #M^I 3! #71 il F £!±CHI BJgfrHM #71 #£°l £E1 3§^= 97JI£ 

^^t* 33 

H 19*HM| 21CHAL 7HDIE1 Oie*HI« #71 £AI- #71 lf32S^E1 #71 HI 1 0Hxfl£ SWNfe 

9701 □ s*mKr 21 mass ^fe ^ei isopi *itt »b. 

34 

a 33m schai, #71 7K)ie=- umibH-e^! 7H3iei sts^ am ms^s m= sei ^§m7i 
sit? 

35 

H 1 DHiil LH^J ^ 139 &E1 ^§o^ §*10H SOI/d. 

017l(excitation)(Hl ttSftlOl 39 2 HAS flSS& SCf .(MUXI* ^£SA17|7| M^-*KSM I 

a I 0HH2I g^Ml CH7IAI7IEH #71 »S(HI #So^ lOSOflAI SAP I Oil U All 

#71 mp m u ah sasm #7i oiiuAiaii etgstoi m* f dsi asse 49; s 

Si 3SKHH SlQMd. ■■«7I"*M IIS .-SWfe 2«-*gSS«fe.*E« ••.?!*»= -.s«. 
37 

a'35tKHI HOT Ad, #71 '731*1 DH'HS- 2!fl2| "Sit Sti^fe 31 ^S£5 ^ SE1 ^§ol^ SM. 
38 

•a 35^011 aoi/a. #71 a. 2 wm= M7\m aw*fe 2»-:*a2M t\~ sei ^sm= §*i ; 

39 

a 35**011 aotA-i, #71 Mtj oil u aim sfofn #71 str oiiuAioii ~«is$ioi MSf dli a«o+= # 

7! .#Ef8/ 

#71 a 1 0H*il°l #71 £Af ^MSh HHSi&IOi 2JH »|..?»S.DK)I3SSHI 385101.. SJ= a ) 

#7| SA1- ^iKHl gg*K)i #7| a 1 DH^HISh S^EITH UHiSlEIOi 2Ji2,.#7l »S tiKHHMfOj ' 38 HOI 

S! ^§£§ ojSB $f:7l a 1 ^0tfAi;i&5£fe 21* -'S— s ° £i ^Sote S-fl. 
40 

a 39*K)fl SiCHAi, #71 S^j 1^2J S #71 A|s:0il ^^ohOl #71 fe-El '^§0^ 

#71 ^ £ #71 M^j ii^J l^efe £S«Hi31 ^A|?l= 4= EM □ idtiefe 3» ofe ^ 

El ^S5h^ 'S*|. 

41 

a 1 DH jfl LH^J M^2] o£i ^S.CHI aCHAI, 

cw^rofl a 2 dhsiis seti^ mt* (hiuaii ««ai?pi ^ioH ^-»akhi ej$n #71 a 1 masi 

sj¥ms 0i7iAi7iE^ #71 ^ fi^i ^4 mm\ #eo^ hi-schi Ai saf7i (hiuxh as^fe 

B7j|J 

#71 Oil U AIM SamU #71 -Stf [HI Li A! CHI &gmO\ il2l a^B^ B7(|; ss 

#71 i^bj AME^ ni Ajsoii &ts*K)i #7i feEi ^§5h^ 9-Tiii stme 

as ^giss/Sfe *ei ^s. 

s^tr 42 

a 41* h Qil SiOiAl, #71 ^ ||£ 2* ^S^S oh^ ^El 

43 

a 41^CH1 ^CHAi, #71 a 1 DHx-il^ 2Jsfi21 ¥S1 St^fe 21 ^S^S ^El ^S^fe 
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a 4iiHH ?mm, s9i a 2 wn\= §?is sawe 2t m&s.z zvz ^em mm^ »a. 
§w 45 

fll 41t>H)i! SlOI/d. ^1 Stf CHI L1 All S^oKQ stf OUUAICHI ^t> f d2i M^o[~ & 

?\ b*i=, 

&?\ M 1 DH^iej ££| £ Ah w^j. a^£|7fl UHxIEIOi ^JQ 4PI *FS 0H3I35SM 2J= XII I. 

m\M a i 8» bj-ss *r«Ai7i£ ew 

S9I H 1 0H*m S^EITil UHxl 2UL #71 2AI- ¥S0il 2!SoKJI, #71 »S DHDIHSSDil 9§£l 
CH XII 2 ^DilAi a 2 SEW ScSAI^Izr EM; 9! 

#7 1 gtf »«A|9PI $m #71 M 1 3 M 2 Stf dsl xh§ DNDIHsL^CHl 7»fe □ 

SWN= 2M Sfe SE» ^gsfe »H. 

8W 46 

XII 41*HHI HOI/d, £> v ?l fi2| ^™§g 9 #71 §4? ilsCHI BJSSKH #71 feEl ^S^fe 
EM «3ftt= @3 . 
aW 47 

■ SM3/H¥»0iAI SEg-HI £EM *Stt= S»M 21MAL 

2AKH BTSftKM #71 2!.S||2J' £3 ?IOil S7IS. Ei?3^ S«f Oil Li AIM 1^AI7I7I SIM ^ 

•-sterol si$y #71 eiai **2i fitt n-s; 

#71 ei f ojiuxii .a«m #7i i'stf oiiu xioii tew'fbi aw <ob*P' *^ ~ 

a mm sjchal #71 s-arsi 4ss ^sse sutfe 35*' «S£>M tt^ se&sj sem ^§§fe 
s«. - - 

49 

aw so 
aw 51 

"3a -sbBoi sioi'Ai, lossj" was ^ 1520 lhxi isso uiDiafi! ai-^sss SEgeii ^e 
aw 52 

a 50tJ-(HI SiOIAI, S-PI ii}S£J ^ 2050 LHXI, 2340 LfeD|Ei£j 21 f §£5 3^ 5Eg£| S-S 

aW 53 

a 47iH>ii sioiAi, ^5i oil u aim %mttn g?\ mil chiuaichi ^e'oK)i av "-d^a .tissri' -i 

ti" S^^.l^ ^1 0flUX|2j.a#g. ^|^H 4^1 ejjilSI. ^M^J 21^. K. 4^1 »7|S»' S^£l?il HHAjEi 
Oi gJYEV Oil MAIM 4^1 "S*f 9SA|?|^ CIHmi^M Q " StWhfe 21 -.^S^S 5^it£^ 

aw $4 

a 53SMI SIGH AH, 4^1 PUmi^ 21 ^S^S 5E§2| £EM 

55 

a 54t>0il SiCHAi, 4^1 OfOIH^^ x^ DmiH^^l Sti^fe 2'S ^SHS SE§2| ^El 
= &xl. 

aW 56 

a 55*H>i| SiOiAl, £D\ Stf CHI U AIM SM^Hl 4^1 StF CHiUAICHI ^§101 gi^ n^t\J\ ^1 
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^ 571 s#7i=, 

571 oij|io| ¥ «oj S^EITfl HHxIEICH SiH 571 x^ DI0135SIHI 2^£10i 7fl 

1 fl; a ■ 

571 5/4 ^CHl eJSSKtt 571 eJ^I^J ^M2f E^EIJI HHxIEIQi 2112, 571 x^ 0M3I35SHI 21 
EiCH SJ= XII 2 mm Q St^hDl 571 S£F OilUXI= 571 SJ^flSJ *|2J 2At2| St> p 25 *]SH 571 
HI 1 'J CHI A1 ^ELI^ ^325 §F= 5E§2| £EM %Sofe Sxl. 

57 

HI 471KHI 2101 AI. 57I g* F 7\m ^ %$mH 57! 5E&°] ±S?MS1 & h «A|?l7l SI 

*| gxll □ 211 *fe £EM =§o^ 5x1. 

58 

HI 2ACHAI. 571 5ES°I 5! 571 dsOil B»*K)| 571 5^3 £E1 AS^PI ?ltt 

57 1 ^171= 571 stf 571 gg$j ±s«Ee§ ^e^i g*!7ii □ xttsvE 

m= 5Egej £EM 5x1. 
59 

HI 47^wi 2*0|A1, 571 3SAI- 571 &&2.^E\ 571 2.1*121 SitfPI 7HD|E# 

□ Sttffe ^525 Sfe 3ES°1 &E1 ^goh^ 5x1. 

60 

HI 59»0D SiCHAi. 571 7HDIE^ EfOlHi-^^ 7K)IE§ □ 311925 ti\= 5tEg*l p£ 

61 

5-ahhi »s«ioi #7i. aasi. ¥*2i-.aa.«wi sj= §7i^ aa5a= m* wlot« ^§ai?|7i «.*e b 

-SfciKHI 571 S!x-i| 1-*?«2| B'^&fi £Atf^ EW; 

571 s* F OilUX* -2i5Hl 571 gtf OllUXIQil BrgoKfl SV ds:^ HISofe KM; S 

571 3EE&2J or £|t.AjS(ni BJ§SH3I-.#7I SESa ^EM ^Sofe 9?fl.S 2«Gt=, 3SS 

«S£S Sfe SESSj ^Sufe ^g. 

62 

o t=i > 

•39 fi'l«M aCH.Ai, kAKHI d.^SKH $1011 Sib SSElb «F MUX|S 

««oi"^s*fe msoiw g^i chiuxim aw>= e^im wsssjis ^essj 

.9?V 64 

HI B3SHW SICHAI, 571 i&Sej Sf .1520 LH XI 1850 LfaDiEia 2i fS£5 fe 5£g5J ^EE 
9^ 66 

*0 S3V0I -Sldl Al , ^71 B>5ej 2050 LHAl 2340 UM3IE1H 2# *3T2S feE 

66 

n 614JWI 2^01 Al, 571 MtJ Oil U AIM 2^§H2 571 e*J= OflUWOfl/BfWKM ^^f,h= j.* 
71 E^l^ 571 ^ dilUAiei ^mm 571 S 571 S7l2KS^£l7il HHxIEICH 

571 OUUXIM 5^1 £!3:5 S^A|5?|^.B7«fi □ 5^SF~ 21 ^5^5 ^E 

g^ 67 

» 6BtH« SICHAI; :57l et/ MUAI2J ^I^H 571 £1x1121 S 571 ^7ISF £l?j 

BHx|£iCH 571 ^ DilUXJl 571 Mt> F ^HhA|7j^ 571 #33} ^\ d2i ^?^o^ 

^ □ 3M ^5£5 Sfe ^£1 

g^ 68 

XII 67^011 aCHAI, 571 St, p 0«UAi# 2i5H3 571 OilUAICHI BJSfilOl et> f t'si HISol-^ 5 
71 BTO^, 
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I^L^x^^S,^ S^ 51 ? 11 HHXIEICH 2iH, 491 2AI- 2.'2£f SI 2 {flOIAISI a 2 ^ii 

69 

H 61«!0I 2MHAJ. 491 g«f ilHi 7m 9! 12*13 491 5E&°1 SSV iSSMg's »2AI?I£ 3 



a 61**011 SlOIAj. 491 SES°1 §S 2 491 M> F d^Ofl B88I0I 491 2E&21 l£l &g*fe 4 
l^lpjp ff.^j69| BStf ±W|ft S*!*K=f EPIft □ StJSfe 2S H3<>£ *fe 

g?V 71 

a 61tHM 210W..7KME* OlgfHS 491 gdi 491 IfgJ^S^EI 491 SM2J ^M^S SSSf 

& Era* a sueis 2§ ag^ sfe sessi sem shu. 

72 

H^'tJOtf SWA!.. 491 7KJIE^ EhOim-SS! 7KJIEM £ft|ftt£ 31 M *K= 5ES2J feEg 
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